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Description 

The invention relates to a process for the preparation of middle distillates from a mixture of carbon 
monoxide and hydrogen. 

5 The preparation of hydrocarbons from a HJCO mixture by contacting said mixture at elevated 
temperature and pressure with a catalyst is known in the literature as the Fischer-Tropsch hydrocarbon 
. synthesis process. Catalysts frequently used for this purpose contain one or more metats of the iron group 
together with one or more promoters and a carrier material. The products that can be prepared by using 
these catalysts usually have a very broad molecular weight distribution and in addition to branched and 
/o unbranched paraffins, they often contain considerable quantities of olefins and oxygen-containing organic 
compounds. Often only a minor portion of the products obtained consists of middle distillates. Not only the 
yield of the gas oil obtained, but owing to the presence of the afore-mentioned olefins and 
oxygen-containing organic compounds, its cetane number is unsatisfactory, as well. Consequently the 
direct conversion of HJCO mixtures according to the Fischer-Tropsch process is rather an unattractive 
*s route for the preparation of middle distillates on a technical scale. 

In the present patent application the term "middle distillates" is used to designate hydrocarbon 
mixtures whose boiling range corresponds substantially with that of the kerosine and gas oil fractions 
obtained in the conventional atmospheric distillation of crude mineral oil. The middle distillate range lies 
mainly between approximately 150 and 360°C, with the fractions boiling between about 200 and 360°C 

20 usually being referred to as gas oil. 

Discovery was recently made of a class of Fischer-Tropsch catalysts which have the property of 
yielding a product in which only very small quantities of olefins and oxygen-containing organic 
compounds occur and which consists almost entirely of unbranched paraffins, which paraffins boil to a 
considerable extent above the middle distillate range. Owing to the high normal paraffins/isoparaffins ratio 

25 and the low contents of olefins and oxygen-containing organic compounds of this product, the gas oil 
present therein has a very high cetane number, ft has been found that the high-boiling part of this product 
can be converted in high yield into middle distillates by hydrocracking. The feed chosen to be hydrocracked 
is at least the part of the product whose initial boiling point lies above the final boiling point of the heaviest 
middle distillate desired as final product The hydrocracking, which is characterized by a very low hydrogen 

30 consumption, yields a product in which, owing to the high normal paraffins/isoparaffins ratio, the gas oil 
has a very high cetane number. The cetane number is one of the most important quality criteria for a gas oil 
when it is to be used as fuel for diesel engines. The gas oils used for this purpose are generally composed 
by mixing gas oils having a high cetane number with gas oils having a low cetane number. In view of the 
ample availability of gas oils having a low cetane number— such as cycle oils obtained as by-product in 

35 catalytic cracking— and the limited availability of gas oils having a high cetane number, there is an urgent 
need for the latter gas oils. According as a gas oil has a higher cetane number it will be a more valuable 
mixing component for the preparation of diesel fuels, since such a gas oil enables larger amounts of 
inferior gas oil to be taken up in the mixture and nevertheless enables the cetane number required in actuai 
practice to be attained. In view of the fact that the above-mentioned two-step process offers the opportunity 

40 of preparing gas oils having a cetane number higher than 70, whilst the gas oils that are used as diesel fuel 
should have a cetane number of 40—50, it will be clear that the two-step process is excellently suitable for 
the preparation of valuable mixing components for diesel fuels. 

The Fischer-Tropsch catalysts used in the first step of the two-step process contain silica, alumina or 
silica-alumina as carrier material, and cobalt together with zirconium, titanium- and/or chromium as 

45 catalytically active metals in such quantities that the catalysts contain 3—60 pbw cobalt and 0.1 — 100 pbw 
zirconium, titanium and/or chromium per 100 pbw carrier material. The catalysts are prepared by 
deposition of the appropriate metals onto the carrier material by kneading and/or impregnation. For further 
information on the preparation of these catalysts by kneading and/or impregnation reference may be made 
to Netherlands patent application No. 8301 922, recently filed in the name of the Applicant, in which there is 

so also given a description of the above-mentioned two-step process for the preparation of middle distillates 
from HJCO mixtures. 

Until recently the two-step process used to be carried out as follows. The ryCO mixture used as feed 
was contacted in the first step at a pressure of 20 — 30 bar with the cobalt catalyst. Subsequently, the 
reaction product was separated at atmospheric pressure into two fractions, viz. a <V traction and a fraction 

55 comprising the remaining reaction components, viz. C 4 ~ hydrocarbons, water, carbon dioxide and 
unconverted carbon monoxide and hydrogen. Finally the Cs* fraction, together with added hydrogen, was 
contacted in the second step at a pressure of about 130 bar with a catalyst containing one or more noble 
metals of Group VIII supported on a carrier. In this respect reference is made to for instance Austrian patent 
371 794. As regards this embodiment of the two-step process the following may be observed. 

60 Although in the preparation of middle distillates according to the two-step process the part of the 
product of the first step whose initial boiling point lies above the final boiling point of the heaviest middle 
distillate desired as end product will suffice as feed for the second step, thusfar the total (V fraction of the 
product of the first step was used for the purpose, since under the influence of the catalytic hydrotreatment 
the quality of the gasoline, kerosine and gas oil fractions therein had been found to improve. 

65 The high pressure used in the second step was thusfar thought to- be necessary on account of 
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appointing resuKs obtained when 

from the following experimental S^SSStXSS^V^^ « * is P roduct together 
Netheriands patent application No. 8301922. Wn «™"9 T " B h ~, 5 witn the pt/siO*— AUO, catalyst used in 
hydrogen at a temperature of 30TC and . ^^J^^^^^B high normal 
Experiment 20 of said patent application led to a product ■™**J™^ 3Q bar and otherwise similar 
pafaffinsflsoparaffins ratio. A repeat ^JHKSJtaSSS-^ sharp*" in the normal 
conditions produced a decrease in the yield of. 200-360 iTnarticular is highly undesirable in 

paraffinsfisoparaffins ratio of this ™^ fraction, 

view of the accompanying decrease in ^ta^ 

pressure of the <V fraction from the product of the 1 Rrst step J^jtVK bar. The assumption 
Processing of said fraction together ^.W^J^jXilan conditions of the 
Snat by the choice of the rVCO molar ratio of the feedfor Jj™^™ ^ so plated that this 
first step the quantity of hydrogen present in the "^^JlSSnd step led to the question 

product conteirissuffident hydrogen to ^ wou)d 

Sn^rem^^ * ^ ^ WHiCh ' S 

carried out at substantially the same P»"«™ as tt,e first step. "series-flow" is 

Although in view of the cost '"volved canying , out ^^^^^Sects which raise considerable 
much to be preferred to the procedure adopted thusfar. there are wjo asp . g ^ jn 

doubt as to its practical poss|Wm^.Thefirstteth^ ,ow pressure as the first step, 

"series-flow", the second step should be « m ^°^"3™ e " y ^re in the second step results in a very 
As seen from experiments conducted earlier, z ^™™***»^\V^seco** aspect concerns the 
severe drop of the normal paraffins/isoparaffms ra*o ^of the gas o^The sec* ° ? ^ tota| 

composition of the feed for the second step. When die ^process . ' °f^JJ lt should be taken 

reaction product of the first step >s used as feed I fo the J^j;* JJJ insists of V fraction 
into account that generally no more than V3of the react on P™ u £ ° T * * unconverted hydrogen 

while the remainder consists of water, C,-C 4 5 f the- Fischex-Tropsch reaction 
. and. carbon monoxide. In consequence of the ^P™^ water than hydrocarbons, 

still be able to bring about the desired ~nvereion. f fr ^ process in 

in spite of tite expectations ^^ ^^^^^^^^ 80 "P*"™"*' 
"series-flow", which, on account of the above e °» e J^°" 8 ' ^„ risjngly , 1n this investigation it was not 
investigation in mat dire<^ 
only found that «"Ying out the tw^ep proces^ m 

the two-step process canned out in the convertional J~ JJJ,^ mjs surprising result possibly be 

has a much higher normal pareffinafisoparaffins ratio An In addition to the <V 

found in the fact that the composition °^ e £"12!?C^cond step when the two-step process is 
fraction and hydrogen which are present -^^^^-l^^ionB. carbon monoxide. 

sssss 5S i^ars sss^ssa^^ - gas * « ^ to 



enhance this ratio considerably. 



enhance tnis raoo consiu«.au. y . mi HHia rii^tiiiatPs 

The present patent appHcation therefore ^^^^JS^^^^ 
from a mixture of carbon monoxide and hY°rogen. m ^^^S^S^Sa pbw cobalt and 0.1-100 
first step at elevated temperature and pressure with » ^fJ^^Su'^aT.iurn and chromium per 
55 pbw of at least one other metel chosen from the groupf^ kn and/or 

100 pbw silica, alumina or silica-alumina. wh '<^ rate '^ on h **J^ "J first step is subjected to a 
impregnation, in which in a second step the «™P»£ d «£S JS^*? .pressure which corresponds 
hydrocracWng treatment by contacting it at rjf*^tl^SSSZ one ir more noble metals of Group 
60 su^tentiaily wim mat used m t^ 
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L 

(3+4R)>— >(0.3+0.4 R), 
S 

wherein 

L=the total quantity of cobalt present on the catalyst expressed as mg Co/ml catalyst, 
S=the surface area of the catalyst, expressed as m 2 /ml catalyst and 

R=the weight ratio of the quantity of cobalt deposited on the catalyst by kneading to the total quantity 
of cobalt present on the catalyst. 

The preparation of the cobalt catalysts which are used in the first step of the process of the invention is 
preferably carried out according to one of the three procedures mentioned hereinafter: 

a) first cobalt is deposited in one or more steps by impregnation and subsequently the other metai is 
deposited in one or more steps, also by impregnation, 

b) first the other metal is deposited in one or more steps by impregnation and subsequently the cobalt 
is deposited in one or more steps, also by impregnation, and 

c) first cobalt is deposited in one or more steps by kneading and subsequently the other metal is 
deposited in one or more steps by impregnation. 

In the process according to the invention preference is given to the use of cobalt catalysts containing 
15—50 pbw cobalt per 100 pbw carrier. The preferred quantity of other metal present in the cobalt catalysts 
depends on the way in which this metal has been deposited. Jn the case of catalysts where first cobalt has 
been deposited on the carrier, followed by the other metal, preference is given to catalysts containing 
0.1 — 5 pbw other metai per 100 pbw carrier. In the case of catalysts where first the other metal has been 
deposited on the carrier, followed by the cobalt, preference is given to catalysts containing 5—40 pbw of 
the other metal per 100 pbw carrier. Preference is given to zirconium as the other metal and to silica as 
carrier material. In order to be suitable for use the cobalt catalysts should first be reduced. This reduction 
may suitably be carried out by contacting the catalyst at a temperature between 200 and 350°C with a 
hydrogen-containing gas. 

In the process according to the invention, in the second step a catalyst is used which preferably 
contains 0.1— 2%w, and in particular 0.2—1 %w, of one or more noble metals of Group VIII supported on a 
carrier. Preference is given to catalysts containing platinum or palladium as noble metal. Examples of 
suitable carriers for the noble metal catalysts are amorphous oxides of the elements of Groups II, III and IV, 
such as silica, alumina, magnesia and zirconia and also mixtures of these oxides, such as silica-alumina, 
silica-magnesia and silica-zirconia. Preferred carriers for the noble metal catalysts are silica-aluminas. 

In the process of the invention the first step is preferably carried out at a temperature of 125— 350°C 
and in particular of 1 75— 275°C and the second step is preferably carried out at a temperature of 200— 400°C 
and in particular of 250-^ 350*0. The process is preferably carried out at a pressure of 5—100 bar and in 
particular of 10—75 bar. 

Ha/CO mixtures which are eligible to be used for the preparation of middle distillates according to the 
invention can very suitably be obtained, starting from a heavy carbonaceous material such as coal, or 
starting from light hydrocarbons such as natural gas, by steam reforming or partial oxidation. In the 
process according to the invention the Hj/CO molar ratio of the feed and the choice of the reaction 
conditions in the first step should be so chosen that the reaction product of the first step contains sufficient 
unconverted hydrogen for carrying out the hydrocracking reaction in the second step. Since the Ha/CO 
consumption ratio of the present cobalt catalysts is about 2, in the process according to the invention, in 
those cases where the highest possible CO conversion is aimed at, it is preferred to use HJCO mixtures 
having a H^CO molar ratio higher than 2. Very suitable for carrying out the present process is a feed which 
can be obtained in the steam reforming of natural gas, which yields H^CO mixtures having a Ha/CO molar 
ratio of about 3, as is well-known. If the feed for the first step of the process of the invention available is a 
Ha/CO mixture having a Ha/CO molar ratio of 2 or less, then the Ha/CO molar ratio of said feed can be 
increased preparatory to contacting the feed with the cobalt catalysts. Such an increase of the Ha/CO molar 
ratio may be brought about by, inter alia, addition of hydrogen, removal of carbon monoxide, mixing with a 
hydrogen-rich Ha/CO mixture or by subjecting the low-hydrogen feed to the CO-shift reaction. Optionally 
the CO-shift reaction can be carried out in situ by addition in the first step of the process of a physical 
mixture of a CO-shift catalyst and the cobalt catalyst. It is also possible to subject low-hydrogen synthesis 
gases to the process according to the invention without raising their Ha/CO molar ratios. The reaction 
conditions chosen in the first step should then be sufficiently mild for only part of the hydrogen available to 
participate in the Fischer-Tropsch reaction. Naturally this cannot be achieved without some sacrifice in 
yield of hydrocarbons. 

Besides as an individual two-step process for the preparation of middle distillates from HJCO mixtures 
which have been prepared from, for instance, coal, heavy mineral oil fractions or natural gas, the process of 
the invention can also very suitably be used as part of a three-step process for the conversion of said HJCO 
mixtures. In the latter case the Ha/CO mixture available as feed is in the first step partially converted into 
substantially aliphatic hydrocarbons, aromatic hydrocarbons or oxygen-containing organic compounds, 
and subsequently unconverted hydrogen and carbon monoxide, together with other components from the 
product of the first step if desired, are used as feed for the process according to the invention. 
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The invention is now illustrated with the aid of the following example, 
^o Co/Zr/SiC, catalysts (Catalysts 1 and 

solutions of cobalt and zirconium C ^P°, U "^ the carrier. After each 

solution whose volume corresponded s " b ^"* 

impregnation step the solvent was removed by heating and the material was caic.™ 
and 2 were prepared' as follows. 

and consequently US was 1.02 mg/m*. 

Catalyst 2 <=catalyst 2 of Netherlands patent JPP«««°" f J f 1 S njum tet ra^ropoxide in a mixture 
Three-step impregnation of a silica earner with ^^^"^^^Su^oaded carrier with a 
of n-propanol and benzene. par 100 pbw 

sr^^^^ conseque " t,v 178 was °- 97 m9/m • 

consisting of alumina and 85.4%w of silica. 

^iV-A.^ cataiyst comprising 0.3 pbw pal.adium per 100 pbw carrier. 41%w of the earner 
consisting of alumina and 59%w of silica. 

30 Hydrocarbon synthesis _ . montB /cvneriments 1—9) in the preparation of- hydrocarbons 
250°C in a hydrogen-containing gas. 

31 Experiment 1 (-expert*,*.! 13 of ™»^l'*,^"^L?S?Soneec»a et e temperao.™ of 
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Experiments 2—4 . . nf th _ reaction Dro duct obtained by Experiment 1 was contacted 

experiments and the results obtained are given in Table II. 



Table I. 



at 300°C and at various pressures and space velocities with Catalyst s. me cono 
experiments and the results obtained are given in Table II. 

55 Experiment 8 „,!*»,.,» havina a HVCO molar ratio 3 was contacted in the first step at 204°C 

so gas oil had a normal paraffins/isoparaffins ratio of 10.5. 

EXP Th?s e Speriment was carried out substantially in the same manner as Experiment 8, the differences 
being: 

6S a) temperature in the first step: 225°C, 
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70 



75 



b) temperature in the second step: 320°C, and 

c) catalyst in the second step: Catalyst 4. 

The C s * fraction of the product of the second step comprised 43%w gas oil boiling between 200 and 
360°C, which gas oil had a normal paraffins/isoparaffins ratio of 9.2. 

Of Experiments 1—9 only Experiments 8 and 9 are experiments according to the invention. These 
experiments, which were carried out in "series-flow", yielded a gas oil having a very high normal 
paraffins/isoparaffins ratio. Experiments 1—7 fall outside the scope of the invention. They have been 
included in the patent application for comparison. 

Experiment 1 combined with Experiment 2, and Experiment 5 combined with Experiment 6, show the 
two-step process as carried out in the conventional manner, starting frorrrrVCO mixtures having Hj/CO 
molar ratios of 2 and 3, respectively. In both cases the gas oils obtained have high normal 
paraffins/isoparaffins ratios (6.1 and 6.4, respectively). 

Comparison of the results of Experiments 2—4 and comparison of the results of Experiments 6 and 7 
show the adverse effect of lowering the pressure in the second step. Reduction of the pressure from 130 to 
20 bar at an unchanged yield of gas oil leads to a sharp fall in the normal paraffins/isoparaffins ratio of the 
gas oil (from 6.1 to 2.3 and from 6.4 to 2.5, respectively). 



TABLE I 



20 


Composition of the total reaction 
product prepared by experiment No., 
expressed in g 


Exp. 1 


Exp. 5 


25 


c 5 * 


100 


100 




C.-C4 


20 


31 




H 2 


4 


20 


30 


CO 


42 


19 




co 2 


4 


2 


35 


H 2 0 


- 149 


165 




Gas oil content (200— 360°C) of 
(V fraction, %w 


30 


31 


40 


TABLE II 
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Experiment No. 


2 


3 


4 


6 


7 


Temperature, °C 


300 


300 


300 


300 


300 


Pressure, bar 


130 


20 


20 


130 


20 


Space velocity, g • g" 1 • rr 1 


1.2 


1.2 


0.6 


1.2 


0.6 


Yield of gas oil (200-360°C), 
%w on feed 


46 


40 


46 


44 


44 


Normal paraffins/isoparaffins 
ratio of gas oil 


6.1 


2.7 


2.3 


. 6.4 


2.5 i 



Claims 



1. A process forthe preparation of middle distillates from a mixture of carbon monoxide and hydrogen, 
60 characterized in that a H 2 and CO containing feed is contacted in the first step at elevated temperature and 
pressure with a catalyst comprising 3 — 60 pbw cobalt and 0.1 — 100 pbw of at least one other metal chosen 
from the group formed by zirconium, titanium and chromium per 1 00 pbw silica, alumina or silica-alumina, 
which catalyst has been prepared by kneading and/or impregnation, and that in a second step the complete 
reaction product of the first step is subjected to a hydrocracking treatment by contacting it at an elevated 
65 temperature and a pressure which corresponds substantially with that used in the first step, with a catalyst 
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comprising one or more nobie meta.s of Group V... •»^^*2£^S^ ™ 
and ?he reaction conditions of the first ^^^^S^S^ZSSi in the second step. 



the relation 



L 

(3+4R)>— X0.3+0.4R), 
S 



w 



"TiL «« <,u. n «y - cot- r .n ^rarsK 1 ."/ 9 c °' m ' """^ 

»5 of cobalt present on the catalyst. «ataivst is used which has 

'dwoXni the otber metal In on. or mo» "*^_^„^^w.« a l Y «tou»d«H«ta 

„oJoSvTi^^^ 

depositing cobalt in one or more steps, also ^'^^n the first step a catalyst is used which has 

^^^ssTsV^ 

which comprises 15-50 pbw cobalt per 10C ) pbw turner]. . that jn the firet a 

which contains silica as carrier. 
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Patentanspruche 



1. Verfahren zur Herste.lung von I*-"--"" S? 5-SSU? JSSSlUS 
Wasserstoff, dadurch gekennze.chnet. daB e.n Wasserstoff uno jo ejnem K-|-yBator in 

material in der ersten Stufe be. erhohter ^^"""T °^s100Gewichtsteilewenigstenseines 
Be%hrunggebrachtwird,der3bis60Gew.ch«e,l^ Gruppe< je 100 

snderen Manilas. ausgewShlt aus *^™g*££jE^ 

GewichtsteileSiliziumdioxid, ^^^^^^StZoS^S. und daB in einer rweiten Stufe das 
sator durch Kneten und/oder Impragnieren S^uvd^ckoetandlung unterworfen wird. indem es 
vollstandige Reaktionsprodukt der ersten Stufe ;^ H jJ*^SSl ichw , B m | t dem in der ersten Stufe 
bei einer erhehten Temperatur und be. e.nem Druc£ der ' m ^ h gebracht wird. der ein Oder 
angewendeten Druck ubereinstimmt m r elnem Kate lysator m ^Bemr r^g g ^ ^ Hj/CQMo ^ 
mehrere Edelmetalle der Gruppe ^VH ^JgJgJ STdJrlSfcn Stufe derart gewahlt werden. daB 

der wsss* ^ si— * - ■» * — ** * Kata,v8ator 

55 verwendet wird, der der Beziehung 



45 



50 



L 

(3+4R)>-><0,3+0,4R) 
S 



60 

genugt worin * a * a k,c*tnrv Q rlieaendem Kobalt,ausgedrucktals mg Co/ml Katalysator, 

L=Gesamtmenge an auf dem Katalysator voriiegeno^m NODai, » . d 

65 dem Katalysator vorliegenden Gesamtmenge an Kobalt. 
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3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet daB in der ersten Stufe ein Katatysator 
verwendet wird, der dadurch hergesteilt worden ist daB zuerst Kobalt in einem oder in mehreren Stufen 
durch Impragnieren abgelagert und hierauf das andere Metall in einem oder in mehreren Schritten, 
gleichfalls durch Impragnieren, abgelagert worden ist 
5 4. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB in der ersten Stufe ein Kataiysator 
verwendet wird, der dadurch hergesteilt worden ist, daB zuerst das andere Metall in einem oder in 
mehreren Schritten durch Impragnieren und anschlieBend Kobalt in einem oder in mehreren Schritten, 
gleichfalls durch Impragnieren, abgelagert worden ist 

5. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB in der ersten Stufe ein Kataiysator 
to verwendet wird, der dadurch hergesteilt worden ist daB zuerst Kobalt in einem oder in mehreren Schritten 

durch Kneten und anschlieBend das andere Metall in einem oder in mehreren Schritten durch 
Impragnieren abgelagert worden ist 

6. Verfahren nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, daB in der ersten Stufe ein 
Kataiysator verwendet wird, der 15 bis 50 Gewichtsteile Kobalt je 100 Gewichtsteile Trager enthalt 

is 7. Verfahren nach einem der Anspruche 1 bis 3, 5 und 6, dadurch gekennzeichnet, daB in der ersten 
Stufe ein Kataiysator verwendet wird, der dadurch hergesteilt worden ist, daB zuerst Kobalt und 
anschlieBend das andere Metall abgelagert worden ist und der 0,1 bis 5 Gewichtsteile des anderen Metalls 
je 100 Gewichtsteile Trager enthalt 

8. Verfahren nach einem der Anspruche 1, 2, 4 und 6, dadurch gekennzeichnet daB in der ersten Stufe 
20 ein Kataiysator verwendet wird, der dadurch hergesteilt worden ist, daB zuerst das andere Metall und 

anschlieBend Kobalt abgelagert worden ist und der 5 bis 40 Gewichtsteile des anderen Metalls je 100 
Gewichtsteile Trager enthalt 

9. Verfahren nach einem der Anspruche 1 bis 8, dadurch gekennzeichnet, daB in der ersten Stufe ein 
Kataiysator verwendet wird, der Zirkon als das andere Metall enthalt 

25 10. Verfahren nach einem der Anspruche 1 bis 9, dadurch gekennzeichnet daB in der ersten Stufe ein 
Kataiysator verwendet wird, der Siliziumdioxid als Trager enthalt. 

Revendfcations 

30 1. Precede de preparation de distillats moyens a partir d'un melange de monoxyde de carbone et 
d'hydrogene, caracterise en ce qu'on met en contact une charge contenant H 2 et CO dans la premiere etape 
a une temperature et une pression eievees avec un catalyseur comprenant de 3 a 60 parties en poids de 
cobalt et de 0,1 a 100 parties en poids d'au moins un autre metal choisi dans le groupe forme par le 
zirconium, le titane et le chrome pour 100 parties en poids de silice, d'alumine ou de silice-alumine, lequel 

35 catalyseur a et§ prepare par petrissage et/ou impregnation, et en ce que dans une seconde etape ou 
soumet le produrt reactionnel complet de la premiere etape a un trartement d'hydrocraquage en le mettant 
en contact a une temperature et une pression eievees qui correspondent essentiel lament a cedes utilisees 
dans la premiere etape, avec un catalyseur comprenant un ou plusieurs metaux nobles du groupe VIII sur 
un support, le rapport molaire tVCO de la charge et les conditions reactionnel I es de la premiere etape etant 

*o choisis de maniere telle que le produit reactionnel de la premiere etape contient suffisamment d'hydrogene 
non transforme pour conduire la reaction d'hydrocraquage dans la seconde etape. 

2. Proced6 selon la revendication 1, caracterise en ce que dans la premiere etape on utilise un 
catalyseur qui satisfait a la relation 

45 L 

(3+4R)>— >(0,3+0,4R), ou 
S 

L=quantite totale de cobalt present sur le catalyseur, exprimee en mg de Co/ml de catalyseur, 
so S-aire de surface du catalyseur, exprimee en m 2 /mi de catalyseur, et 

R=rapport pond6ral de la quantite de cobalt deposee sur le cataiyseur par petrissage a la quantite 
totale de cobalt presente sur le catalyseur. 

3. Precede selon la revendication 1 ou 2, caracterise en ce que dans la premiere etape on utilise un 
cataiyseur qui a ete prepare en deposant tout d'abord du cobalt en une ou plusieurs etapes par 

55 impregnation puis en deposant I'autre metal en une ou plusieurs etapes, egalement par impregnation. 

4. Precede selon la revendication 1 ou 2, caracterise en ce que dans la premiere etape on utilise un 
catalyseur qui a ete prepare en deposant tout d'abord I'autre metal en une ou plusieurs etapes par 
impregnation puis en deposant du cobalt en une ou plusieurs etapes, egalement par impregnation. 

5. Precede selon la revendication 1 ou 2, caracterise en ce que dans la premiere etape on utilise un 
so catalyseur qui a ete prepare en deposant tout d'abord du cobalt en une ou plusieurs etapes par petrissage 

et ensurte en deposant I'autre metal en une ou plusieurs etapes par impregnation. 

6. Precede selon I'une quelconque des revendications 1—5, caracterise en ce que dans la premiere 
etape on utilise un catalyseur qui comprend de 15 a 50 parties en poids de cobalt pour 100 parties en poids 
de support 

65 7. Precede selon I'une quelconque des revendications 1—3, 5 et 6, caracterise en ce que dans la 
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premiere etape on utilise un catalyseur qui a ete prepare en deposant tout d'abord le cobalt puis I'autre 
metal, et qui comprend de 0,1 a 5 parties de I'autre metal pour 100 parties en poids de support 

8 ProcedS selon I'une quelconque des revendications 1, 2—4 et 6, caracterise en ce que dans la 
premiere etape on utilise un catalyseur qui a et6 prepare en deposant tout d'abord I'autre metal puis le 
5 cobalt, et qui comprend de 5 a 40 parties en poids de I'autre metal pour 100 parties en poids de support. 

9. ProcedS selon I'une quelconque des revendications 1—8, caracterise en ce que dans la premiere 
etape on utilise un catalyseur qui contient du zirconium comme autre metal. 

10. Procede selon I'une quelconque des revendications 1—9, caracte>is6 en ce que dans la premiere 
etape on utilise un catalyseur qui contient de la silice comme support. 

to 
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